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Experimental.
Chemicals. All chemicals were purchased from Sigma Aldrich Co. and were used without further purification, unless otherwise stated.
Optical Fibre. The multicore fibre was fabricated using the "stack and draw" process commonly used to fabricate photonic crystal fibres. 1 Initially, a Ge-doped optical fibre preform (ø = 32 mm, numerical aperture = 0.3, Draka-Prysmian) with a parabolic refractive index profile and a thin pure silica jacket was drawn down to rods (ø = 5.75 mm). To increase the core-to-core separation in the final fibre, each of the rods was then further jacketed with a pure silica tube (outer ø = 10 mm), and drawn down again to 19 rods (ø = 2.4 mm).
The rods were then stacked in a hexagonal close-packed array, placed into a jacket tube, and drawn down was removed using a sharp razor blade, followed by cleavage of each end (~ 1cm) to give a smooth surface.
The cleaved fibres were cleaned using deionized water in an ultrasonic bath for 3 minutes. The fibre facets were etched in 40% hydrofluoric acid (HF) for 60 seconds before sonication in deionized water for 5 minutes.
For surface activation, the etched fibres were dipped in methanol for 30 minutes, which was followed by dipping the fibres into a 20% (v/v) solution of 3-(trimethoxysilyl)propyl methacrylate in acetone overnight.
The fibre was then washed in deionized water, and dried prior to polymerisation. After successful core-laser coupling, the distal end of the fibre was placed into the polymerisation solution.
The power of the laser was optimized to be 100 µW from the 405nm laser.
Absorbance and Fluorescence. The absorbance spectrum of TPO was recorded using a UV-Vis spectrophotometer (UV-1800 Shimadzu). The fluorescence set-up was the same as the polymerisation setup but using a laser emitting at 485 nm operated at 1.0 µW with a >510nm band-pass filter, unless otherwise stated. Fluorescence spectra were captured on a spectrometer (Ocean Optics USB2000+VIS-NIR-ES or QE Pro). For pH response (pH 3 to pH 10 ( Figure S3 ), and time response ( Figure S5 ) studies), the 485 nm laser in combination with a pulsed laser driver (PDL 800-D, Picoquant) was used, and the fluorescence spectra was recorded with an integration time of 500 ms. For sensor analysis between pH 6.6 to pH 7.6 ( Figure 2d) and photo-stability studies (Figure 2e ), measurements were performed by manually opening a shutter and recording the fluorescence spectrum with an integration time of 1 second. The manual shutter was closed between measurements to avoid any unnecessary photo-bleaching. Fluorescence imaging on the distal tip was captured through a fluorescent microscope (EVOS Fl, Bothell, WA) equipped with a GFP filter set (excitation wavelength = 470/22 nm).
